Investigations of the prevalence and virulence of Candida albicans in periodontal and endodontic lesions in diabetic and normoglycemic patients Pulpal and periodontal tissues have similar microbiota that allows crosscontamination between the pulp and periodontal tissues. Objective: The aim of this study was to investigate the prevalence of isolated Candida albicans from periodontal endodontic lesions in diabetic and normoglycemic patients, and the fungi's virulence in different atmospheric conditions. Material and Methods: A case-control study was conducted on 15 patients with type 2 diabetes mellitus (G1) and 15 non-diabetics (G2) with periodontal endodontic lesions. Samples of root canals and periodontal pockets were plated on virulence test. Results: C. albicans 60 samples collected from diabetic and normoglycemic patients, respectively.
Dental pulp and periodontal tissues have similarities regarding microbiota and fungi infections in root canals and advanced periodontitis 7, 9 . In the oral cavity, fungi can be isolated from mucosal surfaces, however, it can implant lesions, and periodontal pockets 24 . Candida albicans has higher prevalence in saliva and in the root canal 6 . It is considered an opportunist microorganism found not only in teeth with pulp necrosis and apical periodontitis 8 , but also in periodontal pockets, suggesting that it may be involved in the pathogenesis of periodontal disease 5 . Candida in the oral cavities could facilitate the increase of pathogenic microorganisms the host defense mechanism. There is a correlation between increased incidence of infections caused by fungi and immunocompromised patients, including patients with hematological diseases, AIDS, diabetes mellitus, broad spectrum antibiotics users, and those that use steroids in high doses 5, 8, 24 . Diabetes mellitus is a chronic disease that may reduce resistance to microbial infection of tissues and decrease tissue repair capacity 27 . It is both an endocrine and a metabolic dysfunction involving the control of blood glucose levels, resulting in hyperglycemia. Chronic hyperglycemia may trigger of infections, including in the oral cavity 14, 15 .
An association between diabetes and periodontal disease has been well documented and poor glycemic control may lead to increased severity of periodontitis 14 
Sample collection
The teeth were isolated with a rubber dam isolation.
The crown and surrounding structures were disinfected with 5.25% sodium hypochlorite, and neutralized with 5% sodium thiosulfate. The sterility of the external surfaces of the crown was checked by taking a swab sample from the crown surface and streaking it on blood agar plates, which were then incubated both aerobically and anaerobically. The preparation of the access cavity was made using a sterile diamond drill speed, without the use of water spray, but with manual irrigation with sterile saline. Before entering the pulp chamber, the access cavity was again disinfected according to the protocol described above. The sterility of the internal surface of the access cavity was checked as previously described, and all procedures were 
Results
Diabetic and control groups were homogenous.
Mean and standard deviation were obtained to establish comparisons between groups (Table 1) .
Of the 60 samples collected (Figures 1 and 2 samples from root canals, 9 were from patients with diabetes mellitus (82%) and 2 from normoglycemic patients (18% However, BremenKamp, et al. 4 (2011) showed no C. albicans between diabetic and normoglycemic patients. This contradiction with our results can be attributed to the fact that patients included in the study cited above beared glycated haemoglobin levels lower or equal to 9%, whereas in the present study patients presented glycated hemoglobin levels ranging from 6.2% to 11.3%. Blood glucose levels have a positive Virulence factors of the C. albicans species may be involved in the pathogenesis of various oral diseases.
However, few studies have investigated its role in host colonization and development of infections 10 .
In this study, it was observed that the fungi present in diabetic patients had proteinase, phospholipase, and hemolysin activity, and cell surface hydrophobicity in both tested environments. This is in line with the literature on this fungi's adaptive survival conditions 12 .
In the present investigation, proteinase expression 
Conclusion
The prevalence of Candida albicans was higher in patients with diabetes mellitus in samples collected from periodontal pockets and root canals. Strains of Candida albicans showed increased virulence in diabetic patients compared to normoglycemic patients.
The production of proteinase and phospholipase activity were higher in diabetic patients when analyzed in redox. Hydrophobicity of the strains were higher in diabetic patients under anaerobic conditions. However, hemolytic activity was positive for both groups in both atmospheres.
